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•dT = X2 

dxz _ -Km - Km" ^ Km « Rsc Vjn _ Rsc 2 Fgc . . 

dt Jm • Rm Jm • Rm Jm 

[0 0 8 1] 
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0-«J:f)TO^ (2 4) (Wfr-cmZtl^ ^ (24) &mtLX&T<D 
^ (25) (2 6) SrHiCi^l-So 

[0 0 8 2] 
[&2 4] 

"xi(t)-xi (t-T) 



T 



= X2(t) 



x,(Q-xiCt--Q = -Km- Km- ^ (t _ T) + Km : Rsc Vjn (t _ T) _ Rscf Fsc 
T Jm • Rm Jm • Rm Jm 

(24) 

[0 0 8 3] 

[0 0 8 4] 
[ft 2 5] 

Xi(t) = xi(t-T)+T-X2(t) (25) 

[0 0 8 5] 
[&2 6] 



... f -Km-Km' T ) 

X2(t) = 1 ; — T 

^ Jm - Rm J 



_ N , Km«Rsc_ ... _x Rsc 2 _ _ 
* (t " T) + ImTRm" (t " T) Jm" * C 

(26) 



[0 0 8 6] 

^^-MUciCK _LK5$; (2 6) K*5»t* x 2 (t-T)(iWT^ ( 
2 7) "C^i-C <h75 ? T§^ 0 

[0 0 8 7] 
[ft 2 7] 

tO-^- " 0 ^-' 0 -^ (27) 

[0 0 8 8] 

-e-LT, _tfE5£ (2 5) KUhSEaS; (2 6) (27) ^ftALT^Si"^ 

&t<d$: (2 8) m:i:)i J t^, 
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[0 0 8 9 J 
[12 8] 



X1 (o = f 2 _ T l X1 (t _ T) _ L _ Km.Km- T ] X1 a _ 2T) 

^ Jm • Rm J ^ Jm • Rm J 

, Km • Rsc -2 w . s> T> Rsc 2 _ 2 . . 

+ j^r T * v,nCt - T) -^ T ' Fsc C28) 

[0 0 9 0] 

^ (28) KiJlt* t = kT<t LT^ai-^<h, J^T^ (2 9) <7)ff^&*) 
, ^ (3 0) £W&Cli:ri s t?§*o 
[0 0 9 1 ] 
[»2 9] 



*H*--j^ t H- i >-( 1 



Km -Km' . ^ 



Jm 'Rm 



xi (k-2) 



[0 0 9 2] 
[13 0] 



w f~ Km • Km _^ r >. f Km ♦ Km ^ „>. 

xi(k+1)= 2 ; — T xi CIO — 11 ■ — T xi (k-1) 

[ Jm - Rm J [ Jm • Rm J 

. Km-Rsc-2... ^ Rsc 2 _2 

+ p T • Vin (k) — -T • Fsc (30) 

Jm • Rm Jm 

[0 0 9 3] 

LT\ ±3E5£ (3 0) K^t£^l£J^T<9:£ (3 1) iz^Ltz X n 
MSt, 5£ (3 0) (i^T<7)^ (3 2) (7)ffK*it^t^f^ 0 
[0 0 9 4] 
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[13 1] 

f X1 = Psc 

. Km-Km' _ , Km-Km' T 

a1=2 "3^7 T - a2= - 1+ ^T^ T 

A b1 = Km » Rsc j2 
Jm • Rm 

d= ^!t 2 -Fsc C31) 

V Jm 

[0 0 9 5] 
[13 2] 

Psc(k+1) = al-Psc(k)+a2.Psc(k-1)+b1-Vin(k)+d (32) 



[0 0 9 6] 

iiiilli, ±S^ (3 2) \z£t)m$*i2>mW%M%e>*r)i>lz 
&lt£^SL:gd * 0 t Ltzi>XT<D$: (3 3) cd^t^Io^^o^t, 13t:^L 
fcfllJ&KJ: ^f^ft^n^o El3 C^L^H^Sl «Co^TP^t 

& o 

[0 0 9 7] 
[&3 3] 

Psc(k+1)=a1-Psc(k)+a2-Psc(k-1)+b1.Vin(k) (33) 

[0 0 9 8] 

(33) ^mzti&^r^iztttx, a>itt4^^#3 oc7)^fia 

(Psc) ^g^fSS (Psc_cmd) d>lft4m^3 0 

>f r-v K3>hn-74 o mm^mjz^^^xmn-r h 0 

[0 0 9 9] 

<r-V K$lJ^^ffl^r, 'R14^^#3 0<7)^ftf;^^i-^ o fit, X 

7^ffV >^-K3>tn-7 4 0i:it Jtffi^ (3 3) U^^-cHteBJE 
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MS2 l \za 0Hcm$n*«tt^!»#3 OOHfiS: (Psc) a«tt«K:5e«B 
2 2 J: <9 f£5e $ ti £ If 3 0 <D S llfig ( P sc_crad) <h , & 3 > 

77>f 7>*^7>-* (VPOLE) <h^ ? A^^n^o 
[0 10 0] 

fit, «tt^ft:3 OOlfit (Psc) tiHteffi (Psc_crad) -hOffigM ( 
Esc) ^J^TO^ (3 4) ^Lfc«t^U3e«l1-*t, (Esc) <Dl\mmW) 

^mi&mm (e sc ) i*z^t&§mm&*i%7£-f2>mmm. u, ^m&mfc 
mmzmm-fz) ^ (34) o«jg^»**Psc(k)fcPsc Oc-d 020^ 
&£*i>, ^tosS (35) oj: -9 K5gn$*i*o 
[0101] 

[13 4] 

Esc (k) = Psc (k) - Psc.cmd (k) (34) 

[0102] 
[&3 5] 

a (k) = Psc (k) + VPOLE • Esc (k - 1 ) (35) 

[0 10 3] 

HU VPOLE : xy-7?>(T>w?*-? (W»^'7^-^) 

o 

[0 10 4] 

0^^J;9i:WA*^^t^o <y(k) = 0(±, ±Sfist (35) ri*<b 

, WTOS (3 6) <Dmzmt1rZ>ZttfX^2> 0 
[0 10 5] 
[t3 6] 

Esc (k) = - VPOLE • Esc (k - 1 ) (36) 

[0 10 6] 
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::t% it (36) l±Xt}<7)%i<* l'XMti&ZMttLX^^tzfr, 
> K3>hn-54 0li, $lJ^^><7)tD^^±fS^: (36) Ol 

[0 10 7] 

Lf^ot, 14 (a) K^LfcJ:-9K, Esc(k) i: Ut*ll£ Esc(k-l) 

i:Lfdiffi¥Iffit^t _hSB5$; (3 6) li, iMifl¥M±^«£M8fc£:§; 

f*-r&>r fc -60 ±f£5t (3 6) (iA^co^vM^anm-e^^^'b 

, n>7'7^7>x^7^-^ (VPOLE, *§£m<OMMffimztiim-t-2>) i 

(k-00) Kit) mm (Esc) wocwt^^t4^o 

[0 10 8] 
[»3 7] 

-1< VPOLE <1 (37) 

[0 10 9] 

Z<DZtfrb, EI 4 (a) K^Lfcteffl¥ffif±K;fcv>-C, iSi^tii (Esc 

(k), Esc (k-D) tfmmmm uoo = o) ±.Kmz>t, %mmmtxti<D^ 
iXM*i?hK%i%zinz,tztf>^ mm<Dm&tmzmmm<Dw.&\ (Esc(k), e 

sc(k-D) = (0, 0) \K&mm^u~%L-tz>zt\ l z?j:z> 0 

[0 1 10] 

ommovmft (Escoo, e sc (k-D) (ommzmmLx, H4 (a) k^l 

tzXniz. ±|B* (3 5) -C<r = 0 d twftUWA* (Vin) 

fcK«fcoT\ U(k)=0) ±CML, M^t^HkiR 

[0 111] 

famwftm&tfw&Mmzmft-tzi-enmwi m^p\^hp 2 ^ (r) 
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[0 112] 

itz. ±IE^: (3 6) (7)3>7'7^7>X/^7^-^ (VPOLE) £IE (0 
<VP0LE<1) Hf£7£-f£<!:> ^ (36) 1 ^MftmMi*3c7£ 

}£<h ffiH (Esc) SrlRms*4«l»^*v»TJiifS L< 
, r/ >"7°7>T T>^/^^ (VPOLE) £- 1 ri»e> 0<7>$£H (— 1 < V P 
OLE<0) -C&fe-r&ZtiZJ: *K ffig (Esc) <r>maiB®&ffl4 (b) t;^ 
L£<fc ? IZWtfc-f&o IH4 (b) KfcHT, a, b, c i±, 3 > -f T > X'* 
7^-* (VPOLE) Z-ZrtiZ'ti- 1 , -0. 8, -0. 5 Kt£5£ L£*#£*<7> 
fiill (Esc) Oli^^^LTioO, VPOLE = -lt:^t^>t, MM (Esc 
) fiO tCJDUK-^rtw— 5eili:*«o 
[0 113] 

i^T, ±$tt (3 6) Ot&^tt, i-^t>-fc>, X5>ffr//t-K3>bD 

* (VPOLE) £-0. 5, -0. 8, -0. 99, -1. OKffibgLT, * 
= 0 ^oEsc= 0 T^^ttitXf 7 y^SLD Sr-^-x./i^&^OflJffll^^lL'^rSr^ 
Lfc^7t*D, «*ll«:±*^fill (Esc) , W&mm. U) . mi (D) fc 
U }fitt£CT (k) L£*><7>-C&& 0 
[0 1 14] 

m5^«b^e>^^ i 9 3>77>f7>X^7^-^ (VPOLE) <7)^fe>rt 
tt*/h£<"t*«fc\ mi (D) 7^{jfi£ (Esc) K-5-x.&f*#j&*/h£<$:»K M 
rr>-7°7>f TV7s>**7 *-9 (VPOLE) <D%mm.*i<& < LT 1 Hi£o* 
lt£tJ£\ X 7 >f fV> ^ ,; e- K n > h n - 7 4 0 -SHi (Esc) t^tc 

£ < tv>9#14rt ? &&o fit, «I<7)<h# N iv-fHry**^ *~-9 ( 

vpole) <r>mz#it>h~fty%kmwL u) <omw)&m—t%^x^&z.tfrt> 
. mi (d) Ktt-t&vt&m. (nmztt-tzwmmt)) z^y-fury*^? 

(VPOLE) Ciot^t^It^^o 
[0 115] 

3 0 *«Wtt^!»# 3 1 K i «9 Mfefcig £ fih , <DitteM8H* 3 0 tfMttffi 
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«ttm«5#3 0 £9Wt^l&#:3 1 U# Lfttt^^R^^o 
[0 116] 

±.&LfzmmzmB U «te^to#3 0 t^14^ft:3 1 0«ttB#K 
Ji, ay-f^JT 9 (VPOLE) £- 1 <7)i5#HI^LT^L^ 

*N-*fl3H (Esc) <DWmmZ*£ <f* W&Ktti-*W1W&#*®<"t*) 
^Haot, 'Htt^t?f*3 0 i:??MW3 1 7&*j£8rr&IS£Km^e- ? 1 0 

[0 117] 

CLftUJ: »K ift»t?f*3 0 h?¥tt^#3 1 <hO^MB#tc^^«S^D 
If 14,^ -=&t-'^ 3 0 £^149^7^ 3 HznU-ilfZ>Z\tW£Z>, <hv^ 
[0 1 18] 

C^Lfc^|^(7)[5lfi!1t«2 tciiffl Ltfit^ ii yy°i) y 
77, >; - f 6 /6 ? -> >^nt^fj> y 8 tc^ifei-^ 1^^^ C <2>iiS£fn <b * c: 
t^T-^^o ttz, M±%t)*i'y7Ui-'(*fi)yy8lz^z_Z>Zt%<Jjy7° 
> 'J-7'6^y>^nt^f'J>^8 K# LttltT, * y 7°') > 'j - 

7* 6 ttmffl*?^ 7 <nmmk<n mm^^x^^^^>zt^^^ 0 

[0 119] 

X 7 > ^ - K 3 > F n - 7 4 0 <?)$lji A^J (Vin) fi, l^TW 

^ (3 8) H7FL/cJ:d^ 3 o(7)^IJ^A^O*^n^ <fc Ol&^ti&o 
[0 12 0] 
[I&3 8] 

Vin 00 = Usl(k) = Ueq(k)+Urch(k) + Uadp(k) (38) 

[0121] 

isu vin(k) : k#i<7)-9->-7°'; ^jTOc&tt^mfi^e-? i o^oenjjp 
mi±, Ueq(k) : k^&<D^y7°v yvmmr-tetf&mmM'MXt}. Urch(k) : 
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ktiowf-f ? jwz&rtzmmmxt). uad P (k) : k#§<w>y; >vm 

[0 12 2] 

&*5, ^Nffi^A^^iilM^^i (Esc(k), Esc (k-1)) ZWfemm ( 
<r = 0 ) ±tc#imi-£ fzib<D V) , iiJitllJA^J <!: (iim^i^l^^Mm 

[0 12 3] 

WTf:, mmwrnxti (ueq(k)) , mmmxt) (urch(k)) , w&fcmx 
ii (uadp(k)) m^um^^^xmmir^o 

[0 12 4] 

5fe-r\ mmmmxti (u eq ) m^^~i±m^m±(oii±<Dmm^is^"r, 

Ueq) f±. ttT^ (3 9) *mfz-fmmi± (Vin) t LTlftii $ ti&o 
[0 12 5] 
[Sfe3 9] 

a(k+D=a(k) (39) 

[0 12 6] 

^ (39) U±f2jt (3 5) (3 4) £ft At h t , lUTO^ (4 0) 

[0 12 7] 

[Ifc4 o] 

Psc (k+1) - Psc.cmd (k+D+VPOLE {Psc(k)- Psc.cmd(k)} 

= Psc (k) - Psccmd (k) +VPOLE {Psc (k -1 ) - Psc.cmd (k -1 )} (40) 

[0 12 8] 

-eLT, St (4 0) H±iS5£ (3 3) ^ItALTlIt^^tCJ:^ !£«J 
fflXIJ (Ueq) Hov^TOi^T^jt (4 1) Cl £: £ & 0 

[0 12 9] 
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[I&4 1] 

Ueq(k) = Vin (k)= -^j- {(1 -VPOLE-al)Psc(k) + (VPOLE-a2) Psc(k-1)} 

+Psc_cmd(k+1)+(VPOLE-1)Psc_cmd(k)-VPOLE -Psc.cmd (k-1) 

(41) 

[0 13 0] 

mmmxts (urch) wtw^ (4 2) niostb^ti^o 

[0131] 
[t4 2] 

Urch(k)=^ (la(k)l+A)sign(a(k)) (42) 

[0 13 2] 

[0 13 3] 

ttz, ®1fcW& (A) £-tfn (A = 0) <h1-*Ui\ ±125*: (4 2) fcmTOsS 
(4 3) <WC^£*i* 0 

[0 13 4] 
HSU 3] 

Urch(k)= ^ a(k) (43) 

[0 13 5] 

itz^ mfcmXtl (Usdp) (±, (4 4) K J: 0 J*iil$*i&o 

[0 13 6] 
[t4 4] 

Uadp(k)= ^■ia(i) (44) 

D • i=0 

[0 13 7] 

HUG: MfcWWJ >o 
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[0138] 

d-C, ±ffi5£ (4 1) O^fllilHJttlA* (Ueq(k)) , (4 3) <7)£lJjt 

mXtl (Urch(k)) , (4 4) <DMfcm X1J (Uadp(k)) £±ffi5t ( 

3 8) izttxLx&btL&mmxt} (usi(k)) *n.%*-$> 1 o^mms. 

(Vin) <hLT±|S^: (3 3) KttA-f&fcx ^TOsS (4 5) 7H#<b*t£o 

[0 13 9] 
[»4 5] 

Psc (k+ 1 ) = a1 Psc (k) + a2 Psc (k -1 ) +b1 Vin (k) 

= a1 Psc (k) + a2 Psc (k -1 )+b1 ( Ueq (k) + Urch (k) + Uadp (k)) 

= al Psc (k) + a2 Psc (k-1) 
+ (1 - VPOLE - a1 ) Psc (k) + ( VPOLE - a2 ) Psc (k -1 ) 
+Psc_cmd(k+l)+(VPOLE-1)Psc_cmd(k)- VPOLE -Psccmd (k-1) 

-Fa(k)-G £ a(i) (45) 

i=0 

[0 14 0] 

fit, ^ (45) K_tiE5£ (3 4) j&zftf: (3 5) zmmLX a i:ov>t6 

3-f&£, WTWJt (4 6) £<, 
[0141] 
[8:4 6] 

a(k+D = (1-F)a(k)-G £ a(i) (46) 

1=0 

[0142] 

mmmxti (urch(k)) tmm\\xu (uad P (k)) <nm&\t. mm 
vm& (Esc(k), Esc(k-D) u = o) ±*®mz*tz>zt, -r& 

t>*>, ±§£5$ (4 6) (D&ffit U — 0) X$>2><DX\ ±$tt (4 6) **^c5g»C 
J^KiiJitHJ^ > (F) fca[JSIijr-f> (G) «r^-r*^n^**o 
[0 14 3] 

•e-^-e, ±ie^: (4 6) ^z^m-r^i:, &tv>iK, (47) ^ (4 

7) ^tfL-CJ^T^ (4 8) ri ? f#<b*L* 0 
[0 14 4] 
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[14 7] 

Z-Z = (1-F)Z-G Z (47) 

[0 14 5] 

m4 si 

Z 2 -Z+Z(F-2) Z+ (GT+1-F)Z =0 (48) 

[0 14 6] 

Z<Dm&, ±fB5£ (4 8) £M2Sti3f« 
(F-2, GT+l-F) II]6 0HftfIitrt^A&*a^^&£<7)-£\ c 
*i^^7mHftffltrt^A£&^^t J: -? CF, G ^ffiSrftJci^tilf 

[0 14 7] 

fit, X7^fV>^-K^>Fn-74 0{i, CO J: K LTSWeLfc 
F, GOffiKJ: DJtflE5$; (43) , ^ (4 4) frbmMWlXt) (Urch(k)) £M 
ISSUA^J (Uadp(k)) i^fim^L. Sfc, _L|S^: (4 1) 7^£>^»J®A 

# (Ueq(k)) $:^Lt, .tSBsS (3 8) CJ: *9 9 1 0 — <7>ep j&nWEE 

(Vin) *ft5e-r& 0 

[0 14 8] 

* x ;n: £ v > r , 30t Stfte^&tt 3 1 t *mm Ltzfe. -fe<DWtt 

[0 14 9] 

--T> «tt^ftM*3 0 fc3M*#8M*3 1 t^LfctitOt^-^ 1 
OOti^tl (Im) {±±ie^ (2 1) ic«fc 0S£|SI«8 £HoT 

v^Ml±«tt^!»#:3 0<7)j!jn;§Jt(i-t:n (Psc<7> 2 WffltfW-tfn) -C**t#x. 
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t>tt*o-e, (2 1) fiJ^TO^ (4 9) Off^t^^o 

10 15 0] 
(#4 9] 
Rsc 

lm =-f^"Fsc (49) 

[0151] 

fLT, -^<7)ff Lffrlt#(±, *tt^»#3 0^14^#3 li)-h^ht! 
(Fsc) ORAt?**^?), ffl«L#»t*S:— 5gtC«o/ji6JCtt, J^LT^^: (5 0 

[0 15 2] 
[15 0] 

Im = Im.cmd (50) 

[0153] 

t§. L > I m_cmd ! @ ^fli^'fito 
[0 15 4] 

ttz, ±|B5£ (5 0) ^^Bf^ftL-C, mSO*«T-*SE (Im) t gfttt 
M (Im_cmd) t<7)imm. (Eim) ^Iflltl)WT^ (5 1) £t#&^<h^T? 

[0 15 5] 
It5 1] 

Eim (k) = Im (k) — lm_cmd = 0 (51) 

[0 15 6] 

Jiffijt (2 0) « (2 1) tf*fc55^&«fc?K, ™««2(±, 
1 0&c£P«-&ffiI± (Vin) ^A^ltL, «tt^8M*3 OOfSS (Psc) 

tmt^e-* 1 o<?>m*&mest dm) *\&iit-tz> 1 A^2ffi^^^^T-*;i/t 

[0 15 7] 
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Lt^U -|ftt^tMfc3 0 <hW14^#3 1 t&^^-T-?) £ "Cfi, <|f14^tK£3 0 
OfiB (Psc) (Dftmo&Zft z-l££^ 0 ^(Dtzib, >y*- Kr7> 

hn-^4 0ii, |b]^M»2^ > H^-? 1 0^<n£\]1mWJ± (Vin) ^A^J<h 
L»1£^M*3 OOfifi (Psc) $:li! t tlt^2> 1 At) 1 & tl&<D*r')V^mLX 

[0 15 8] 

^(Dtzib^ m^-^1 0(7)m«TS?jfL (Im) <D-7 J -Ys<v 
>i/£*t&£ L7t:&<7)^£> 1 A#2ffi;W,0^-r^£*j-il<i: Lfc £ WCtil 19 
&z.2>t, X13 (Vin) O^il^^ Ct^ v W r'-f > ^-=6- K =r > h n - 9 
[0 15 9] 

x.*trt>-f, JUTi-fftWI"* «t -9 c ^7^ffr/7 ; e-K3>Fn-74 0<?) 
=r>"79>f T>^14^f^-r^n>7°7-f 7>7srt*7 *-9 (VP OLE) 

* 1 0 (DWOff-WfiL ( I m) (D~7 4 — hvs- - y ^ {; «fc f) £ d <h iz X 

[0 16 0] 

Sfc-f, *«T-*ate (Im) <7)-7^f - K/s-y ^^(i, (DWKfrf-mSfc (Im) OS 

msK (im.cmd) ©WLttvjjizitM-t&ittikttm. dm) 

O^tt, ^-fiLTJilT^ (5 2) ^£>5£ (5 7) H «t & ffi%m<D* y 4 T 
[0161] 



[»5 2] 



E_lm (k)= Im.cmd- Im Ck) 



(52) 



[0 16 2] 
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[»5 3] 

a_lm(k)= E_lm(k) + POIE_lm- E_lmCk-1) (53) 

[0 16 3] 
[f 5 4] 

Urch _lm(k) = F_lm • a_lm(k) (54) 

[0 16 4] 
[15 5] 

k 

UadpJm (k) = GJm • Z <7_ Im (i) (55) 

i=0 

[0 16 5] 
[t56] 

VPOLE_lm(k)= VPOLE_bs + Urch_lm(k) + Uadp_lm(k) (56) 

[0 16 6] 
[15 7] 

VPOLE (k) = Limit ( VPOLE _lm (k)) (57) 

[0 16 7] 

f!U Limit :- l ~ 0<nmw®M. F_im : mmwiVJ G_Im:ilCDPJj 
9*4 POLE.Im! W&mmZTZ^v * - 9 , V P O L E_bs : VPOLE 
(VmmW.. Urch_ I m : m&MXJj. Uadp_ I m : Ml&M\1Jo 
[0 16 8] 

Mbfy 4 - Y/< y 9 ?h<nU% y 9 m £^ tM7 <D£d l~KZ>o EI 7 <DM 
irn^atU, 1 At! 2 ftl3&<D*7*)]sZmmiMLt-f&X7'{ T<( >9'* 

if7 4 - K^-y 9^5 0 ^fi/:2i7 -f - K/s«y ^^t^oO^o 
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[0 16 9] 

Srfc, tjl7>f-K/<-^|550li, HI 3 ^ L^mffiHtBglU 
o fit, ^5 HCj:f9±|Sjt (5 2) U X o Tm}/ttiiM (E_Im) T^lftB 
Zti, W&m%kW-&M 5 2 J; <9_t|fi;£ (5 3) tio T^U^MSS: (<r_Ii) (?) 
Ig^tB^n, JtWIIftg 5 3 IZ J: ±|B^: (5 4) iZ X oT^JjiUJATJ (Urc 
h_Im) ^m^n, fi5^?5 5S^"ft^^5 6H<fc «9 ±f£^; (5 5) Hi 
oTjgSMlJA^J (Uadp_Ira) 7$ ? iftt £ ft^o 
[0 17 0] 

t tz, 1)m%k 5 7 5 8 tc J: <0 ±IE^: (56) Cio XM^i? 4 - K 

^•y VkKtyk^^tz^yy^JTyT.^^*-? (VPOLE.Im) ipykYtikt 

Lritm$*u >; 5 v * 5 9 i *9 ±ie^: (57) izx^rmm*&mtf%ztLX 

7,7 4 7*4 y?*:- K3>hD-74 0 & > "7° 9 4 T>*^7 ^ - 9 ( 

VP OLE) ^^$n-5>o 
[0171] 

03 H7^L7t:n>-7 0 7^T>X/N 0 7^-^»m^4 1 (±, I^TOf* 2 <7> 
ftmzmffllr&x? j 7*4 Kn> Fn-74 0 On > 7 ^Xl^^- 

I^-t^ > -7°7 ^ - ^ (VP OLE) WT0 3 oOIifftc^tT 

[0172] 

fse (psc) mm tm±^w 3 0 14^^*3 i«i«3>77^7> 

X 140^ 0 3>77^7>Xa°7^-^ (VPOLE) £<|f t«tK# 3 0 <D\tL 

m. (Psc) ufcL-c&TE-r&o 

[0 17 3] 

Ifl 2 : E$fs(Wl^SlJ^-^t«tJ#: 3 1 ^<nm L#tt7jO$lJfflI 0 n > -7° 7 ^ T 
(VPOLE) ±j£L7j«^-* 1 0 (DMm^WM^ y 4 
- V^viUZX <9&7z1rZ> 0 
[0 17 4] 

tB!I#2 003-3076800 
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Mo ^yfyj T>X'<7 (VPOLE) £ — 7tCl£o 0 

[0 17 5] 

fit, 3>y^^T>X/^^-^»tB^4 1 (±, ra»!«flt2 0«*W*>'< 
[0 17 6] 

m 8 <0±^^7 7l±, #XfI<7H;U •) &=b 0 BfH&tt&'lf tt^M$3 0 OUfi 
S (Psc, Hffd) tgmSfi (Psc.cmd, e ) £<Dfi3l (Esc=Psc-P 
sc_cmd) Oggffcfc^L*: 0. ^tt#H«1*fe^#3 0 O^&fi (Psc) £ 
tfBfllfifi (Psc.cmd) Kf£SE£*U «t*U&*l$ffl (t) Hl^$tiTi/^ 0 ^7 
7^?)^^^^^^:, ^XfI<7)^ji9^x.B#H{i, flM (Esc) ^T^ctdtc 

[0 17 7] 

#30 co&mtmm £ ^ t % i nc&s ( p s C _cmd) c*r Ltiei ( p sc ) a*a 
ti&vmt**)* mm (e sc ) ^ft^n^i-^o 

[0 17 8] 

• XH2^ibXe3^O«J0!fex.«F : 5*tt^»#3 1 tte&m%>i£3 0<7)[U$e 
I^WTLT, If te^&tt 3 0 <D\tLW. (Psc) ^Sllitt (Psc.cmd) 

mm (Esc) ^jEu^i^m^-t^o 

[0 17 9] 

-e-d-c, cwioiisi (Esc) <n&itztkmir2>znz£<=>x&xu<?>wt) 

&x.£ffv\ BI8 0T^^^L^ct 9 uyf^l T>A/U*-9 (VPO 
LE, glcpf) ^{fi£#Xft^SDTf£^1-*U£ J: w 0 
[0 18 0] 
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m (Esc) SNJt^l&TLTiSM (Esc) O&ftfcftffi L*< £ 

£o fi-C, *£E*5SW 2 4 Cfx. i - ris y V ^^43 (HI 

3 #180 t±, WTC^t^i^:, ISM (Esc) h^MIL 
TUM (Esc) <7)1g:jlvM^O^^^m-r^-<hm: 0, ilM (Esc) ?>^ft;£ 

[0181] 

-)x-7W7 M^7^;^4 3li, 119 (a) H^L/zflfJ&^U J^T^ 
it (5 8) HJ:^/n--7/^> Kn-/U7 -f ^^ftlhfy^- v a 2 
Eli •) ilf :i(:iot7^v?'j> r n o 
[0 18 2] 
[ft 5 8] 

G £ ( J7 ) = 0.7071 Xu(f))+ 0.7071 X u ( r? — 1 ) (58) 

[0 18 3] 

HU u : atj -r*- 9 , 7 : -9- > -7° > **JS»i?>B# m^J#^-o 

[0 18 4] 

IH9 (a) K^Lfc H£g<7)^-7/-*> Kn-;U7 -f 7 0 t±, ^@<W 

? mm Atim (Escao) tmm^yy^) y^mm^xtim (Esc(k- 

D) KJtLTJiffi^ (5 7) OfctSfcfr^ 2gg^-7A'>Ko-/U7-f 
7 1 fi, l|£g<7>^-7/s> Kn-;U7 ^ 7 0 OtttTj Cf'> > - v a 
>5II7 2 LfviEsc_wvi(mi)(7)^|iIjlh mi Eft ( E sc_wvi (mi ) t E sc_wvi (m 
1-1)) dtlt, ±ffi5t (5 8) WJMSrfi^o 
[0 18 5] 

El 9 (b) iZ^LtzX ■? ;w7^> h*n-/U7 << )V9 7 0, 7 1 ii, t 
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[0 18 6] 

ttz, EJ9 (a) KfcJt&r'v*- v a >4M7 2, 7 3 (2 1 ) liit^liM 
1 0 (a) H^L/jct ^ A^J-f-*-^ (u) £ 1 o£>#tc+>->y 

[0 18 7] 

^i--7'U-y b^i&7 ^;i/^4 3li, /\-7/<> Kn-;U7^ 7 0, 7 
li:J:l)Mi:fy^-y3>feI7 2, 7 3 <9 & LMi - - £ C J; oT, EI 
10 (b) o/77i:^Lfc«t d tir^f > ^liipIL oofMrK^ (Esc_wv) 

£«ittj nio (b) [ZTnLtz^^KDmmtv^ >> mmmmt 

[0 18 8] 

fit, d*UC«fc»K A^M^- (Esc) Offija«j£$frm*$*l&*:#K, A 
(Esc) iZM-t&yj > ri*i<MB 3 *l * ATjlW"^ (Esc) Ofiflmjjjc 

[0 18 9] 

fit, 3>7°^^T>X/^^-^i:mS4 1 li, iBH (Esc) (7)-)x-7 
1/7 F M&ffi ( E sc_wv) (D^ikmX' *h Z> A E sc_wv ( = E sc_wv(m) — E sc_wv(m- 
1)) £ffiv»T\ WTt:^t«t n tz&xmoW ft o o 

[0 19 0] 

• IS 1 frhJM 2 ^<?)W t) J^x. : P sc> P sc.def Eo E sc_wv> X_SCCN 

T. 

• Ig 2 75^XfI 3 ^<7)tj] V) : p sc > P sc_def rt*o A E sc_wv> X_SC 
DONE 

ill, P sc_vp : Xg ItC&lt&VPOLE nT^P^te X_SCCNT : E sc_wv 
Og&fejpj£BHI, X.SCD0NE : EHEraJW^TWScHtfo 
[0191] 
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^^f-r^t, STEP H^STEP 2Hittr 0 
[0 19 2] 

1^S> 2ii. • • -^-h^w) nfcDT, gM5Mlx^2 2 tcj: 0 , EI 
12 (a) L /: i ^: * 7 7° 'J > 'J - 7' 6 - > ^ g ifii ( 

Psc_cmd) t LtiSt'&o itz, HHJfll^gni, m 1 OXflH&tt Z> > 7*7 
d"7>7A s 7^-^ (VPOLE) co^Mfi* (Psc_vp) iy^^nf>ff 'j 
>^'8^mtfiS (Psc.def) ^f^i-^»o 
[0 19 3] 

lt> i<sTEP3t\ mw$tw. i it, m&wmmu 2 1 iz x 0 i&g, ( 

33) [zx^xn&Zfthii v7^)y77,^-7*§(Dmi.W. (Psc) t&m&W. 

(Psc_cmd) t<DUm (Esc) £#!±S-f£o IMf k (± k#g <D*t > 7°'J > 

^JiSHSrigififcU P sc(k) I^'P sc_caid(k) (if tif ti k f § > 7°'J >7fflffl 
liZislf ij y "7° 'J > 7*7v 'J - 7 6 Olf£i t g MSf ^ito 
[0194] 

#;<7> STEP4T-, flfU$P§££ 1 li> Xi£ L£ 7x-7V7 h gg&"7 ^^4 3 
Ki&ftLgfcfr o-C, HIM (Esc) 07x-7*I/7 MM (Esc.wv) £fftB 
1"&o H4 , Esc_wv(m)t±, El 9 (a) iZ^LtzX n \Z kf §<Ot>7'J > 

Iannis it aim (Esc(k)) n*^»-cjtm§n^->i-ri^y haetfeis* 

[0 19 5] 

^STEP5-STEP7lt ±5E Lfc#Ig (Ig 1 , X*i 2 , Ig3) 
<7)fl)Jlx.y^ < y rZmWf-f -Sfeit* «9 > STEP 5MSTEP 6 rt ? XfI 
1 7^£>X*i 2 ^<7>^*)?&;L^:#£i£;£U STEP 7t±X@2^«bXe3--^ 

[0 19 6] 

5fci\ STEP5t-*77* , J>^ l J-760Hfi:f (Psc(k)) 
nf-ff J>/8 <7)f3Mtfcm ( P sc_def ) £ ^tti±STEP20 izfrm 
U HI 2 (b) H^L/cn>7°7>TT>X/^^-^ (VPOLE) OsStct- 
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(VPOLE) JkQKD&m (tfOxJi-O. 2) Uf£;£-f&o IH 1 

2 (b) H^L^I^-r-r^ti, frett^rr y7v 4 T >X/n°7 - 9 (VPO 
LE) fi^77°U>^ 'J-y6(Oifil (Psc) tCfS^^tL 

[0 19 7] 

zfii^zx 19, # y 7 x - 7 6 <D&m*ffl%$Lx h 3 > -7°^ ^ r y x 

(VPOLE) cO^Mfig (Psc_vp) tC^lJiti-^ |s]^a« 

rx 'J-7'6 *^i?^^i:^^ 0 
[0 19 8] 

* y7*) >yx*)-761>*3>7?>(T>A'i7 (VPOLE) 
ogeHfifi: (Psc_vp, *5Siw8»frt«[ft»ftWWKI^Et^Ti: 4 

, 3 T>X/^^ (VPOLE) *-\<Dfcm (MZ.lX-0. 9 9 

) ifiT^^o l©J:oi:, HI^H * y y; > V - r 6 t > > 9 n -j->r 

-f; yy8timf&-fz>nM^£>^y-7°7J ry^^u-? (vpole) <d 
mti&T z^xmwmm2 y 7? j 7 y MkZmfr z> ^ t tz x -ox , ij y7 

<J y 77. >j - r 6 > * n >f Hf >; y 7 8 K&fcb L£ t § K£ C &SrJg£ftl h 
[0 19 9] 

fit, ^<7)STEP6T\ ±.JEL3txei frhTM 2^<DWn tiiftT** 
* E sc_wv(m) > X_SCCNTt&^51 L t § , i" & fc> *> , # y 7 V > 77, U - 7 6 £ 
v y 7 D >f -f > ^ 8 t (D&m^kZa £ tltz t £ K S T E P 7 Ciitr 0 STE 
P 7T*li, ±iEL^X@2^^>X^I3^0^«9^x.^-e*^ AEsc_wv(m)>X 
_SCD0NE75 ? fiScSlL7t:i: -T&fc-^ * > «J - 7 6 <h v > * o >f Hf 

>^8 £iiiiLT^|5|se^ 7 t^Lfci: §IC, STEP 3 OC^ti, 
[0 2 0 0] 

taSE#2 003-3076800 
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— 7j\ S T E P 7 t\ A E sc_wv(m) > X.SCDONE^J&jZ L & V* # (i S T E 
19 &x. T_L& L fcmSIE ^ -f - hv« y * ^ «t & n > l°v A T > X y < ? > - 9 (VP 

ole) cD^mMs^ntT-r^o -e-LT, mjE^su2 4t±. loi^ati 

*L/:3>^7^7>X/^7^-^ (VPOLE) ^-ffl^t^^'ff-r/^- 
K3> ho-74 OtcJ: <0M%^-9 1 0 tc*ti-*epiHl«BE ( Vin ) 

^ensnSJE (vin) £m^=e-* 1 oKfliinrtSo 

[0 2 0 1 ] 

-TO J: 9^ IS2Ki3^Tli, l^-^l OOlIT-tl (Im) (07^ 
- K'* y * «t ») fS.^ -M0 ^mt»m?rL ( I m) ^§111 ( I m_cmd 

) \z&wztix* m^~9 i oottiTj h ^^^-TH^^i^^ti, 
■e#«6o 

[0 2 0 2] 

y y 8 tcif Lfttt <b nt, nwiifi 2 <7)iii^ c&zt* m±-r &z,t &v # 

-2) o 

[0 2 0 3] 

1*13 Hi3V>T(i, S T E P 3 0 tC&v^T, 3>^5>f7>^9>- 
^ If m«|5 4 1 ll£ *) n>-7°7 ^7>/;a'7^-^ (VPOLE) 7& ? -7Elfi (X_V 
P0LE_END) Hl^^tL^o fit, «JEfe5eSB2 4I±, in>7"7^7>XA' 7 
(VPOLE = X_VP0LE_END) ^ffl^t^^-ff^^- Kn> fn- 

9 4 o n«t ^m%^-9 i o tc^-r^>enjp«jE (vin) £j?mL, mw^rms. ( 
vin) £m^-? i otceppTLT^ yy; -r6<7>^i!j£ii^7Hc^ 

[0 2 0 4] 

c *uc «fc t) , ijy-fvy 77. 'J - r 6 <b 3£|WJJ8^ 7 <h oj^^^T Lfcf£& 
, *-;7*'J >^^U-r6^™^7^f(l^^-e#L#lt^tLT, |WJ«Mt 
# 2 ©BfcJMf C&^fcSrlWlhLTV^o 
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[0 2 0 5] 
[0 2 0 6] 

[0 2 0 7] 

■ca y-fv y>r^)-'7*§(nm&m. (Psc) jjEiL/;^ fss-t zmix 
mtLW-kyv-niiLWfeitim^t'e-? i o til 7 7 5, j u -7*6 rao w<- 
Jt^t>, js^tc77 y^«; >^'j-7*6onffii (Psc) *ie«i-* .t ? k 

[0 2 0 8] 

$ii<7)flT1t Slftmo^a«tc«x.^tL3tl^»!«flt2tcJtL"C2|s: 

«* , -x- > k < ;w 8 i m t l -7 - * 8 o iuj * tLt^f 

MfcU *HW*3lfflLfcffliS:^L-CV>-5o xv ^8 1 lif t y ^ 8 

2 (CJ; i9±T#l*r ^T-aj.-* 8 3 H^f)ftlt«btL-Cv^ 0 
[0 2 0 9] 

Ell 3K^LfcJ:-9K, ±^L>t:raJ(S«fl|2Uiti--5»J«IO*|^fc |BI«i^, ft 

*it*BX^Mi-x®(±mr<7) 3 -onxmzfrii bti& 0 

ttill#2 003-3076800 
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[0 2 10] 

• Xm 1 :x>K<^8 H s 7-^8 0 tzmm-lr & £ t r \ -x. > K ^81 <7)^fe 
[0211] 

• Ig 2 : x > K 8 1 Wff L#tt^I (Fc) ^JPx.^7&^7-^8 

0 £<zmiJ-r&o 

[0212] 

• 1*13 : 7-^ 8 O^&tt^TLT?-? 8 0 tf> <b <7)£l;W& < &£<b 

v*«fc ^ (:x> K5 ;V8 1 ^Tl^^ltl-^o 
[0 2 13] 

fit, x.> -Ks )vs i onfte (Py) ^miK^Ltzmmmm2\ l zmir^ 

ij v -fV y -7*6 coHfifi (Psc) Cilx., TM\\z&tfZ>^y-?H 

T>X/n°7^-? (VP OLE) O^Hfig (Py_vp, MUffl 2 cofjfltfSp Kfctf 
£Psc_vpH*@^1-£) 7-n0Ofifit (Py_def, ITOlIf 2 ^ftlJiP 
tciott^ Psc_deftctg^i-^>) ^£!£teLT, ±T»7^fax-n3^ 
n^Wm-th Z. t J: oT, 7\&ltlMoMiiB£[g& h*acx.> ^8 1 

8 o^^m^m^^h^f^zt^x^^ ttz. mm 1:7-^ 8 0 tea 

[0 2 14] 

v^7t;15!l^^L/c^\ Itil^ffiJlom^T ?^iX.- ^ffi^JET 9 

im2] m 1 ^7jkLtzmmmn^^-r^it<oumm 0 

[m 3 ] (HI Htf L/cftU^^fi<!0*IJffll7'n y ? gj 0 

[0 4] i3 H^Lfc^^-f t-V K3 > hU- ; 7<DmW)*7FLtzy 
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77 0 

[El 5] ^ y 4 r y 7,^7 * - 9 <d^^\z x. &y$)%k*7r.Ltzr ^ y o 
[H6] PJjliiJ^M ><higSiiJ^^ ym^m^^Lfz^^yo 

im 8 ] mmnn^m ? 4 ^ > y * l tz y 7 v Q 
[m 9 ] "jx-ri/^ ^?&-7 < ;i/ * <Dm&mo 

Ho 

[mil] iii^i^ii7D-f + -h 0 

[Ell 2] gUfig^n^^^^T^X/^^-^^l^x-r^^^LTc 

Ho 

[Ell 3] If1M»ttKJ:&?t**tIg£^L7fcBo 

[eh 4] mknmmmmnm&Mo 
i-mmmwi, e-^y^^n'j-^ 7- 

1 5 -mw&-t 2o—mmk\&u. 2 1 -mawM*^ 

1— W14^%#\ 4 0 — * 7 -f r*-f Kn > h n-^ N 4 1-3>/7'f 

T >X'*7 4 h'2S&*7-f )V9 
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[HI 3] 
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[04] 



FIG. 4 (a) 




a(k) = 0 



Esc(k-I) 



Esc 



w 

Wc \ 



FIG. 4 (b) 



o : VPOLE = 
b : VPOLE = 
c : VPOLE = 



-1 

-0.8 
-0.5 



mSE#2 0 0 3 



-3076800 




ffi!E#2 003-3076800 




m@E# 2 0 0 3 



-3076800 




ttiSE# 2003-3076800 



&BI 2002-378413 



^-v: 8/ 



[@8] 




VPOLE 
0 



-1.0 



FIG. 8 




1112 



d : Psc 
e : Psc. and 



■•-lime 



\m cme>tn,v 

•►rime 



3 



tBIE# 2003-3076800 



mm 2002-378413 



— -y 



9/ 



[H9] 



FIG. 9 (a) 
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FIG. 9 (b) 
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[0 1 o] 



FIG. 10 (a) 
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FIG. 10 (b) 
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[Ull] 



FIG.11 
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[11 2] 
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FIG. 12 (a) 
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